[1] We analyzed annual North Atlantic tropical cyclone (TC) counts from 7 considering three climate state variables-the El Niño/Southern Oscillation (ENSO), 8 peak (August-October or 'ASO') Sea Surface Temperatures (SST) over the main 9 development region , and the North Atlantic Oscillation 10 (NAO)-thought to influence variations in annual TC counts on interannual and longer 11 timescales. The unconditional distribution of TC counts is observed to be inconsistent 12 with the null hypothesis of a fixed rate random (Poisson) process. However, using two 13 different methods, we find that conditioning TC counts on just two climate state variables, 14 ENSO and MDR SST, can account for much or all of the apparent non-random variations 15 over time in TC counts. Based on statistical models of annual Atlantic TC counts 16 developed in this study and current forecasts of climate state variables, we predicted 17 m = 15 ± 4 total named storms for the 2007 season. 
[2] A number of past studies have examined climatic 23 influences on variations at interannual and longer timescales 24 in the occurrence and the intensity of North Atlantic 25 Tropical Cyclones (TCs) [e.g., Gray, 1984] . The primary 26 factor considered in past studies is the El Niño/Southern 27 Oscillation (ENSO) [e.g., Bove et 33 believed to influence TC production, development, or 34 prevailing trajectories through their influence on storm 35 tracks or vertical wind shear in the tropical North Atlantic. 36 The ENSO phenomenon tends to enhance (diminish) TC 37 counts during storm seasons coinciding with an incipient La 38 Nina (El Niño) event, while the NAO tends to enhance 39 (diminish) TC counts during storm seasons coinciding with 40 an incipient negative (positive) phase winter. Influences are 41 historically found only during the storm season preceding 42 the anomaly in the index; there is no detectable impact on 43 the following year's storm season. and Niño3.4 were used.
210
[14] We used a c 2 test to evaluate the goodness-of-fit of a 211 Poisson distribution for both the unconditional (i.e., all 212 135 years grouped together) and conditional (i.e., 213 'favorable, 'neutral', and 'unfavorable') data categoriza-214 tions. We assumed c 2 to have n = B À 2 degrees of freedom, 215 where B is the number of occupied bins, and 2 degrees of 216 freedom are subtracted based on constraints provided from 217 the data (normalization of the distribution, and estimation of 218 the rate parameter m). The bin bandwidth was chosen using 219 the objective criterion cited by Wilks [2005] ,
221 where N is the sample size, IQR is the inter-fourth quartile 222 range of the data, and c = 2 is taken for relatively skew 223 distributions such as the Poisson. h was rounded to the 224 nearest integer value.
225
[15] The t statistic was then used to evaluate the statistical 226 significance of the differences in TC rate parameter esti-227 mates m i between any two data sub-samples. The t statistic 228 reduces to
230 using the expression for the sample variance of a Poisson 231 distribution, s 2 = m, where f 1 and f 2 denote the degrees of 232 freedom in the respective sub-samples, and the degrees of 233 freedom in the t statistic is min(f 1 , f 2 ) À1. When only 234 Niño3.4-which is serially uncorrelated-is used as a 235 conditioning variable, f 1 and f 2 reduce to simply N 1 and 236 N 2 , the nominal sizes of the respective sub-samples. 237 However, significant serial correlation in the MDR SST 238 series (the lag one autocorrelation coefficient r = 0.55 yields 239 a decorrelation timescale t = 1.67 years) decreases the 240 effective number of independent climate states sampled 241 when conditioning on MDR SST as, e.g., two neighboring 242 years are not statistically independent with respect to the 243 enhanced likelihood of elevated TC counts. Reduced 244 degrees of freedom (f) were therefore taken into account 245 in estimating the statistical significance of t scores when 246 conditioning fully or partly on the MDR SST series. In such 247 cases, only events spaced more than two decorrelation 248 timescales (i.e., 3 years) apart were considered to constitute 249 statistically independent samples. set of state variables X 1 , X 2 , . . ., X M , of the form,
or alternatively,
where the residuals are assumed to be Poisson distributed.
290
[18] Unlike ordinary linear regression, a closed-form 291 analytical solution to equation (5) (Figure 3, panel a) , it is clear that there is 339 bimodality in the distribution which cannot be captured 340 by the model of a constant mean Poisson process.
341
[22] Conditioning on ENSO influences (i.e., on Niño3.4) 342 alone does not ameliorate this problem, as the conditional 343 distributions for negative Niño3.4 values (i.e., 'La Nina'-344 like behavior) is still observed (Table 1) 'favorable', 'neutral', and 'unfavorable' cases (Table 2) .
372
The highest average annual TC count is found for the SST) alone, the most significant difference (i.e., lowest p Indicated are reduced c 2 value (c 2 /n), degrees of freedom n and the p value for rejection of the null hypothesis of a poisson distribution.
t1.11 Figure 2 . Histograms of TC counts n vs. bin centers (blue) with associated one standard deviation uncertainties (± p n, yellow shading) and best fit Poisson distributions (red). Results are shown for unconditional case (all data-panel a) and the 'favorable, 'neutral', and 'unfavorable' sub-groupings discussed in the text (panels b-d). Bin bandwidths were determined as discussed in text. (Table 5 , and also Figure 3a) . However, the most skillful of 
